Pollution of the aquatic environment by heavy metals leads to the selection of 29 resistant bacterial communities. These resistant microorganisms have detoxification 30 mechanisms to survive in the polluted environment, such as biosorption and 31 biotransformation. Optimization of these mechanisms constitutes an innovative 32 biotechnological tool for the treatment of liquid effluents. The aims of this 33 investigation were to evaluate the bacterial resistance to zinc, copper, chromium (VI) 34 and lead in surface water streams from Buenos Aires, Argentina; to select a 35 chromium-resistant strain able to remove the metal in batch process, and to evaluate 36 the potential of this strain to remove chromium (VI) in liquid effluents. Bacterial 37 resistance to the metals was evaluated by determining the Minimal Inhibitory 38
Introduction
The samples were collected in plastic bottles and kept under refrigeration (4 °C) until
Evaluation of bacterial resistance to heavy metals in surface water samples
Bacterial resistance to heavy metals was evaluated in the water samples by determining de minimal inhibitory concentration (MIC). This assay was performed in tubes with 10 mL of Based on the efficiency of the isolates to remove chromium (VI) in this assays, one 151 of them was chosen to be studied in further experiments.
153
Identification of the selected strain 154 The selected isolate was identified by molecular techniques. They consisted in the 165 Kinetic of Cr (VI) removal was studied in Erlenmeyer flasks with 100 mL of NB. The 166 flasks containing the sterile media were supplemented with 50 or 100 mg L -1 of Cr (VI) and 167 inoculated with an aliquot of a bacterial suspension in order to obtain an initial cell 168 concentration of 1 x 10 7 CFU mL -1 in the experiments. Two replicates and a control of 169 abiotic losses were used. The flasks were incubated in a rotatory shaker, at 28 ºC and 200 170 rpm. During incubation period 3 mL samples were aseptically removed from the flasks at 171 appropriate intervals in order to determine bacterial growth and the remaining Cr (VI) 172 concentration.
Kinetics and mechanism of Cr (VI) removal
In order to elucidate the mechanism involved in chromium (VI) removal, samples taken at the beginning and the end of the process were also analyzed to determine total 175 chromium in the biomass and the supernatant of the culture. For this purpose the samples 176 were centrifuged during 10 min at 4000 rpm.The supernatant fluid was separated from the 177 bacterial pellet, which was rinsed three times with 0.85% NaCl solution and resuspended in 178 the same solution prior determination. 252 It has been reported that the resistance of a bacterial strain to heavy metals is independent 253 from its ability to remove these metals [27] . This implies that a resistant strain is not 254 necessarily able to remove the metal. In this investigation, Cr (VI) removal assays were 255 performed in order to determine the ability of the isolates to remove 50 mg L -1 of Cr (VI) in determinations at the end of the assay showed that the six isolates were able to remove the 258 metal. However, the strain Cr 1 isolated from La Boca showed the highest removal 259 efficiency in 24 hours. For this reason this strain was chosen for further experiments. Identification of the selected strain 262 The Cr (VI) resistant strain that showed the best performance in removal assays (strain Cr 263 1) was first identified. The strain was a Gram positive coccus, aerobic, with small, rounded 264 and yellow-pigmented colonies in TSA medium. The results of the analysis of the 16S 265 rRNA sequences indicated that it belongs to the genus Microbacterium with an identity of 266 99% and 100% of sequence coverage. Microbacterium sp. has been reported previously as a chromium-resistant microorganism [28, 29] . This genus is widely distributed in the environment and it is not recognized as a human or animal pathogen. This is crucial for should be still considered in further studies focused in real applications. In addition, the 340 information obtained about the heavy metal resistance of bacterial communities in this 341 basin is a valuable contribution to its characterization and the study of contamination.
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